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内容梗概
本稿 で は ､ 人工衛 星に搭載 され て い る可視近赤外及び短波長赤外放射計の テス トサイトを用いた 軌道上
校正(Vic ario.1SC alibra.tio n)に 即-る大気コ ー ドの 感度解析を行 い , 地上範測におい て最 も精度長く計
測しなけれぱならない 項目を明かにすると ともにそ の 妻求精度に対する検討を行 っ て い.る ｡ そ の蘇果 ,
エ ア ロ ソル の複素屈折率の虚 臥 エア ロ ソルの 散乱位相関数 , 水蒸気 ､ 等の順 に精度要求が高い ことが
判 っ た ｡ また､ 実際にテ ス トサイトを用いた軌道 上校正 の 一 例 と して , 平成9年 3月4 日に ア 刈 カ/
ネ/†ダとカル フ ォル ニ ア と の州境にあるIv anpal1
■
playa において行 っ たフ ィ ー ルド実験の結果を 即 ､て
A D E OS/AV NI R の校正を行 っ た例を紹介して い る ｡ その結果 ､ A VNm の近赤外のチャネルデ ー タが ､
フィ ー ル ドデ ー タを元 に推定し た放射輝度と5.5%の 偏差の ある ことが判っ た｡
A bstr a ct
阜8 en Bitivity a nalysis ofthe o u r o wn atm osphe ric code for a vic ario u s Calibr atioふof A DE O S/A V N血
w a s CO nd11 Cted･ It w a 8fou ndtha･tthe m o 8t Signi且c ant er ro r sou rceistheim agn a ry pa rt ofthe co m-
plex r efra ctiv einde x of a･e r o s ol n nde rthe c ertain c o nditio n a.s wella.s a Mie pha seft n ctio n de riv ed
fr o mtheinde xthro ugha nin v er sion ･ A s e n sitivity ofthe phas efu n ctio n on thetop ofthe atm o spher e
r adian cew as e V ah ･ted with o tlr O w n a,tm O Spheric c odeindtLding a radia･tiv etra n sfe r c ode.
Eeyw o rds:Atm ospheric c ode) AI)E O S, A V NI R, Vic ario u s c ahbratio nI Field C争mPaigll, Siz ediBtri-
blltion of a e ro s ol
,
Aer o s olty pe, 班ieP ha s efun ctio n
lntr odll Ctio n
T he m ethods for a vic ario u s calibratio n s o calledthe r adian ceba sed
,
the re且e cta n c eba s ed a ndthe
im pro v ed re且e cta n ceba sed m ethods w erepr opo s ed by s everal in 8iiiute 8
1
,
2
,
3
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Ess entiallythe r eflect an c ea ndtheimpro v ed r e且e cta n c ebased m etLod8 llB eSu nphoto m eterdai& de-
riv ed opticalthickness ofthe atm ospher e a ndthe B R D Fazld the 8Pe Ctralre且e cta n c e ofthe stLrfa c e
of inter est a B W ellaB a n atm osphe ric c odei*ch ding a Radia･tiv eTransfer Code, R T C･ IlaB ed o nthe
BRI)F a ndthe spe ctralreflecta n c e a ndthe opticalthlckness ofthe atm o spher e, the r adian ce at the
top ofthe atm o spher e B O Called-T o År adian ceis estim ated withthe atm o spheric code･ On the othe r
ha nd
, the r adia n c ebas ed m ethod tlB eSair cr aftda,ta . T he diqerence betw e e nthe e stim ated radia.n e e
atthe ce rtain altittlde(the air cr aft altitllde)with the 丑R D F, the 8pe Ctralre且e ctan ce a ndthe optical
thickness a･nd the m e as u r ed radia n c e(the air cr姐 data)i8 C O mPenS a.ted illthe T o Åradia n ce e 8ti-
m a･tio n･ A se n sitivity a nalysis w as CO ndtlCted and r epo rted ftlr the a er o s ol c o mple x r efra ctiv einde x,
the a er o s olSiz ediBtribtLtio n a nd s o o n･ M e an while Anr e ole m etergl V eSthe pha s占fun ctio n with BO m e
er ro r･ Ⅰ皿 the calct11a･tio n of m ultiple s ca･ttering dtl etO aJe r O S OIpa･rticle8 withthe do tlblillg m ethod,
so m e appr o xim atio n sfo rM ie pha s efun ctio n a･r e r equir ed
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,
与
･
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In 也is pape r, the Be n Sitivitie畠 Ofthe a,tm o spheric pa r a m ete rs a ndthe ge o metric r ela･tio n 8hip a 血 ong
the gro ll nd c o v erta rget, the s u n a nd the s ateuite a r e e v alu ･ted with fieldc a mpaign data for the
vic aJio llS Calibr?tio n of A D EO
‾S/AVNIR･
The fieldc a mpaign for th占 セic ario u s cal ibr atio n of
A D E O S/A V N I R
A V N IR is thellighspatialr es ollltio n ofvisible to n e a Jinfra･r edin stru m e nt O nboa rdA D EO Ss atel一
触 e for mdti-pu rpo s e missio nin cluding agn cl11t11rala nd for estill V e ntO ry,la nd ll S e, digitalele v ation
m odel a nd s o o n. The 8a.tenite ふaBla.tLhchedin A11g11St 1996 a nd w aste rmin ated in J un e1997 dlle
to mdfu ntio n ofs olo rpa n el･ On e ofthe po stla un ch calibratio n a ctivit esis the fieldc a mpaign for
tlle Vic ariollS C aubr atio n oftlleA V NIRa nd w a s c o ndllCted thr e etim e s, at the C al fomia oRsho rcin
No v e mbe r1996, a,i the Roger8Dry Lake a nd lv a npa血 Playa in FebtLr a ry a nd Ma r ch 1997 a nd the
C al fomia oぬho rein M a,y 1997. In thefield c a mpa噌n atlv a npah Playa･ o n M a r ch4 1997, o llTte a m
m e as u r ed s olo;i m dia n c ewith ollrSu nphoto m cte r(5 cha n n els), skylight with the Au re ole m eter, S ur-
fa ce re且 cta n ce
,
B tLrfa c eB R D F･ We a,tie r c o nditio n w as n ot 80 go od be c a-1S etw odaysbefo rethatday,
w ehadthe rain血11s otht the a血 10 Spheric c o nditio nis n ot stable aJldthe S u rfac e w a sget tingdry
gradually. Ther efor elto okthe m ode且ed La 皿gleyPlot othe rthan La ngley Plot･
Table 1 Co nditio n s o nthetLeldc a mpaign fo r vic a rio u s c aliba rtio n ofAV N I R in M a r ch
19 9 7
Date Lo c atio n Sllnris e Overpa s stim e Solo rNo o n PoiI1ting Angle
1997/3/4 Iv a npah Pla.ya. 6:07 10:49:59 l l:52 3.6
Sllrfa.c ePr esBtlre Ⅱumi dity Te mp. Solo rA2:. Solo rZe nith
930(nb) 4:8(%) 284(K) 156.8 45.0
Fig･1 to 6 sho wt he lo c atio n of the te8t Site†Iv anpah playa) Ne v ada tlS A? the stlrfa ce r eBecIa n c e,
Opticd thickne BS血 e to m ole clla r, a e r o s ol a ndtotal, a nd T o År adia nc e n o r maliz ed bySola rir-
r adiadlCe rpO Vided by M O D T R A N-3, 80 Called Norm alized T o Å iadia n ce, r e 6Pe Ctively･ T hr otlgha
c o mparis o nbetw e e nthe calc Anted T o Åradia n c e(45_25,i2.63,69.64, 98.72(”/m 2sr
■
u m)for A V N IR
band1to 4)a ndthe c ozlV e rt d A V N nradia n c efro mA V NIR DigitalCo untV altle(43･25,51100, 68･1 1,
104･15(”/m 2B r u m).for A V NIR ba nd 1to 4), the r eve r e-4･5, -3･1, 12･2, 5･5(%)of diGe re n ce sbetw e e n
tll em .
Se nsitivity A n alysis ofthe at m ospheric c ode
h orderto con む m the sen sitivit es ofthe atn o 6phericpa ra.m ete rs on T o Åradia n c e,theim age n ary
pa rt ofthe c omple x refr 批tiv einde x of･a er o s ol, opticalthicknessdtl etO a e ro s ol, M ole clla rand o z o n e
were もet tO be■pa r am et rs. TIe r es ults a r e Blo w nh Ta･b d2･ I
T&ble 2 Se n sitivitie s ofthe Atm o sphe ric pzLr a m ete r SO n To År adia n c e c alc uhtio n
-Ilo-
Pa r am et rs Ra rLge Ofpa p a. m ete rs Ra nge ofr adia n c e Se n 8itivity
In age n a ry
Opt･T hick(Ae ro)
Opt･ T hick(Mole)
0pt･ Thick(0z o n e)
0.0001-0.01
0.01-0.4
0.01-0.4
0.0-0.04
0.1361-0.1321
0.1353-0.1282
0.1339-0.1214
0.133910.1224
-0.404
-0.0182
-0,3125
･0.2875
Othe rtha nthat
,
the s e n sitivity ofthe pha B efun ctio n which i8de riv ed &o m opticalthickne s8throllgh
hv e rsio 皿 W a 6als o e v血 ated. h u sual,itis ha rdto e stim a,te rlha s efun ctio n withollt Pr e cise Au r e
-
ole m ete rdata . So m etim e
,
a e r o sワltype a 瓜d 8i2iedi8tri blltion a re a B$llm ed r esdts h a hrgc e rr orin
pha s eftln Ctio n. Fig.7Sho w s n o rm ahz ed ToÅ r adia n c ewith 6(%)e 汀 O r O nthe po w er ofthe e xpon ential
fun ctio n ofpha B efun ctio n. T he m o stla rgest pe r ce ntdiqer en c ebetw e enboth iB ll.8(%)sotha･titis
foll ndthat the determin a.tio n ofthe phaB efun ctio nis v ery 6igni且c a nt,
Co n clud ing Re m a rks
T hro tLghthefieldca m paign,the r adiajA Ce血o m A D E O S/A V NIRw as C O m&r m ed with 80 m edi8C rep-
an cy within ＋/-5.5(%)again st the vic a riollS Calibr a･tio n data･ Acc o rdingto the r eAe cta JIC eba s ed
m ethod, aJ O u nd 5(渇)is the mo st PO8Sible a c c u r a cy 8 0tht ＋/15･5(%)ditEbr e n c ei8 n ot SOla rge･
T hr ollghthe 8 e n 8itivity a nalysis,iti6 CO n且rm edthat the m o 6t Signi 鮎B A七fa cto r o ntlleT o Åcalc u･
1atio nillthe vica Jio118 C aL br atio ni8 theim age n a ry pa rt ofthe c o mplex r eh ctiv einde x of a 月rO S Ol
follo w ed by pha sefu n ctio n sothatthe a c c u r a cy of A11reOle me七eris v ery l mPOrt 弧 t･
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